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ABSTRACT 

PROBLEM TO , BE SOLVED: To improve pixel numerical aperture in the display 
device of a reflec tion type or a transparent type, without causing the 
number of masks to be increased or using a black mask. 

SOLUTION: At a part where light shielding is performed between pixels, a 
pixel electrode 167 and a source wiring 137 are partially overlapped and 
arranged, and a TFT is subjected to light shielding, by using a gate wiring 
166 which overlaps with a channel forming region of the TFT. As a result, 
high pixel numerical aperture is realized. 
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[0 0 6 3] m2 (A) ir^rJ;5lc. n--> 

7 0 5 9#9X-£# 1 7 3 7jJ7XtS.Z\Ztt%. 

y-^mi7*tz£v>-n77,frhtiz>w&. i o o±\zm<t 

t£EO)mm&t>f$.Z>T%!3&l 0 1 Sr^f M^. 
«. 7"7XTCVDftTS i H 4 . NHj, N 2 0^€.fP 
^an-5g!{t:^ft;->'Jn>^l 02a£l0~20 0nm 
<$f^L<tt5 0~1 0 0nm) ^fi£L. H«ICS i 
H 4> N20^6fm3tl&&fcgfc*5gft:->V 3>K 1 
01b*50~200nm ($f*L<{il 00-150 

• $ 'nm) (DrntHzmmmiz-rz. ^mmx-itTim 1 o 1 

[0 0 6 4] 1 0 2 ~ 1 0 6 «. #Hf€8l 

i^#il 0 2~1 0 6(Di?$«2 5~8 0 nm 

(»Sb<»i3 0-6 Onm) (DmZT'&fcTZ. 
gi|£5|#«iCD«^i:IS3ttt^l>^. L < tt-> 'J3> 
ifcfixUn^y^V^^A (SiG.e) ^fifT?^ " 
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[0 0 6 5] v-*f-&M s im'zm§,n*m&Wk*:ft®. 

t /^VX^J§Smfc«^fgftSWX*->-7U 
— tf— ¥>YAGl — ■ !f— , YVO4I/- if— 

n-5tg3-ii/wxf£JiM&& 30HziU i/— tf— x 

^l/^-^SS: 1 0 0-4 0 0raJ/cm2(^6<}{c»3:2.O 
~0~3 0 0BiJ/cm2) Sfc, YAGU- lf-£ffi 

V»**£Ktt-*©iII 2 ffRtt«/i! VVUl*%SJ4&tt 1 
~10kHztU *f-x*;i^-£SS: 3 0 0 - 
6 0 OmJ/cm2(^6t(^tt3 5 0-5 0 OmJ/cm2) if 
£&V>. -?-UT«.l 0 0- 1 0 0 0 urn. MZ.H4 0 0 

ix mT'mmzMftvtz v— v-ytzws&mzwt^ rm 

-77^?) 5:8 0-9 8%ibTfT5. 
[0 0 6 6] ^titr. 0 2-1 0 6 

sy- h&&m 1 o 7 y- h*&nyg 1 0 7 

0-150 nmiLTi>U=i>$:-g-tfM^KT^fi£-r 
•5. ^mmm-Vit. l 2 O n m©f$ T&ffcSfc -> U 
>»T»J«ti. y-b*feSd&tt;LroJ;5&^b 

TCVD^ITTEOS (Tetraefhyl Orthosi I icate) £ 
02£&££rU RJ£=JE^4 OPa. SSIS3 0 0-4 
OOttU i*^i£(13. 5 6MHz) ^JfEffiO. 5 
-0. 8W/cm2TK^$-e-T^fie-r2.^t^T^«>. Z. 
05«t5lCLTfPSa^tl«.^{bv''J □ -E-«>&4 0 

0-50 oroUTr-JHci 0 y- Mg«$l<»: UTfi 

[0 0 6 7] *LT, y-MMWtl 0 7-hKy-Mt 
1 1 0 8 t^2©«Sl 

1 0 9 tfc»*-r*. ***«Tftt. Sl©3tll o 
8 ^TaNT? 5 0-1 0 0 nmWf SlrMU. M2<D 
mn$&£W-?l 0 0-3 0 0 T\mV>W£\Z&f8.-tZ>. 
[0 0 6 8] TaNlliX/V^i'STifiEU. Ta<D* 

Bf$.TZ>®£\Zte> Vf£?->fyh£LfzX/-<iy*mT- 
*r<DfaZ6 7yfc?>yXT-> (WF6> * 

m^2>j&cvDmT'i&&-rzz.th-vgz>. ^-rtuzv 

0 , W)K(OjgK¥« 2 0 u Q c mKTKT* £ 

mwz^m^zimikittmmznMimitT*. 

CtiD, X/W^&KJ^^. MSE 9 9 . 9 9 9 9 



UTWK^^-r-SCtlC^O. }Sta*9~2 0 uQc 

[0 0 6 9] 3&:i5, *mmm-&*. H 1 0#«tt 1 0 8 

£TaN, ^2©#fil0 94WtUc^ !f#^IS^ 
Zixf, ViftlfeTa. W. Ti, Mo. A 1 , Cui> 

*£*>#©-09tt. mic9#«^*^>^^ (Ta) T 
JgfigU ^2cD»«iK^wtT^»*^-a-, lio# 
WSL&&fc*>?)\' (TaN) TJgfiEU fg2(Digm& 

£a i i-r^ffi^fc-a-. n i ©aMUK*£fl:*>** 

(TaN) ~CMf$.L. %2 <0*«gl£:C u 

[0 0 7 0] ^ir. U-v>X HC«fc-5VX^ 110—11 

^ytftm&fro. **tt«T'»irCP (Inductively 
Coupled Plasma : gffe^S^Xv) x>y^>i/fe£ 
RIH, X-y^yfBtfXKCFijtC 1 2 £S-&U lPa 
©JE^Tn-f ;PS»«S»C5 0 OWORF (13.56MHz) 
«££&ALT;/7Xv££/&LTfT5. $£flf <«»' 
Xf-y) CfclOOftiDRF (13.56MHz) «^S«A 
U HKWlcAwSEA'-f 7*«E*8Hnr C F 4 
tC I 2 *ig'&bfc«-&l-«wmR^TaNKi: ; fol^e 

mzx.v?->ifzti2>. 

[0 0 7 1] ±IHx<y^>^#T:tt. t'S'Xh'CJ:* 

mm-rz/w T7.mEEo&)mizJ:o& 1 co£*/f &tfsg 
^aiii5~4 5° tft*. y- h«e»»[±»c:sa*a 

■TC<»:^<X-y5 : ->yf «>fe46lCli. 10~20%gfi 
<DH-&TfX<y^>^rB I J«:liJta$-tt^<i:aVi. WK«C« 
r-&»ft^fli->'J n >K®il^tt:f± 2-4 (f^*^ir« 
3) f-/N-x-y^>yMSl:J:0. Kfb 

&iti' l Jzi>mi> { mmLrzmZ2 0~5 OnmSSx-y^ 
>y$n.5C:<i:ir^:-5. 31-5 LT. mi«xy?->yM 
Sl^iO^ 1 <D#«Mi:m2 0^S®*>6.fi£?>^ 1 

f vtomnm 1 1 8 - 1 2 4 ogi (ommm 1 1 8 a- 1 

2 4ati20#lill8b-l2 4b) 

5. 117 «y- hia&K-r* 0. hi <Dm*k<nmnm 

1 18-124 T«^tl^:^®«« 2 0-5 0 nmggx 
v =f- y V $ tin < t£ ■o tzffi$J)Wf8L $ 
[0 0 7 2] Sfc. #HM«rettl@©X-y>^yK«fc 
OS 1 C0^«O««)l 118-124 Z&f&UtzfiS « 
ftcox -y 5 1 y y IC i o Tfcjfc L T fe i V >C1 i: «S 5 £T 

[0 0 7 3] ^lt, ^icoh*-e>yBa«:ff^nS 
*#4-r*^i*«7c**«aiirr*. 02 <b)o k- 



(9) 



#Bfm 3-31 3397 



Ol3~5 X 1 0»4 a tonis/ci]i2£L. ftliimJES: 6 0~ 1 

ookevtLtfT^. nm^n^-r^m.^mti^ 
xi smizm-rzftm* «w»rteu> (p) 

m (As) SrffllriSd*. d^Tl±U> (P) 

118-12 2*v n SS:f=t#-rS^FS6 

i25~i29 timmzn*. m 1 ©;f*&09I5« 

1 2 5-1 2 9Ktil x 1 O*0—ixl O2tatomic/cm3" 
[0 0 7 4] 02 (C) lzm-tJ:z>\zm2<Dx.y 

^ytf&iMZffo. mmiz i cpi-^v^fflu, 

Xy^>^#XtcCF 4 £:C l2£0 2 £g£-bT, lPa 
0DJE^T3-f^S®«@(C5 0 OWORFS^J(13.56MH 
z)£#*Sb. X^X^fe&bTfT?. *«M («#* 
T— >?) »'«5 OWWRF (13.56MHz) «#£&Ab. 
Sg l <nx.y?->>fsm\zit'<&^&&U 7X«JE*W 

u -^niOii^x^^>yiiST^i©^«^ 

T** * T a N * MTjftX -7 9- y V bT$g 2 (DMViVimn 
■ 131-137 (mi roSMilf 1 3 1 a- 1 3 7 a i 
^2©*«I1 3 1 b~l 3 7 b) 130 

ay- bmmx$> o . ^2©nso»«s 1 3 1 - 1 

3 7 T*tottftC»*ttW:$ 6 C 2 0 - 5 0 nmSSx-y 9 

[0 0 7 5] Sfe, ^IgMMTrHllHKDX'y^^ytrJ; 
•90 2 (C) i fC^Lfem2<DJg«W^«S 1 3 1-13 
7*»»*Lfcat, tf.&<D^y9>tfiZ&-DXM&.LTi> 

^•^»Ci?.X^^>yS:fTo^. CF 4 i:C 1 2 £Q 
2 <7) # X C J; 5> x 5 1 > y £ ft o T t> .i; H . 
[0 0 7 6] Wl^TaNl©CF 4 iC 1 2«g£#X ' 
IC«t-5Xy^>^g:i£:ii. £j&£tl«?S?#;i'gft:»'r 

-5. W<tTaN©7-y<b^t*fl:t)»^jaE$tt:^r?> 
i. V/<Dyy{t®X$,%WF 6 &m%HZlHi<> *<Di&<D 
WC1 5 . T a F5, T a C 1 $\tmmg.X&Z>. 
T. CF 4 iC 1 2»il£#XT'ttWJ&&E/TaNI&#K 

$r^JrafStCF4i0 2 *iSJESLTCO<»:FJC^:D. F 
55?*;P*fc«F-f^->*t#MCf64-r*.-5-©^ 
7 «vitfDO|^JE^SiViWlS©X-y ^>d/SS^JtAr 
•5. TaNttF*JJf^LT*>ffi^{CX.y^>y.. 
3^roftiH3{4>>^CU». TaNteWKtfc&bT&ft; 
Ztl^T^OX, O2€ra^ia-r-5C<tTTaN0affi^ 

L^V^cJ6$€.tT a N&<£X-y^'>yii»iteT-f 
£. fi£oT. Wj^tTaNM<»:©X>y^>^ii^lC^^ 
f££ Z-ttfeimtU K) V/m<D3Ly9>?mm*:T a NJ8 



[0 0 7 7] -5-L/T, 03 (A) \Z J &r?i.o\Zl&2<D K 

lffSr70~120keViL. 1 X 1 0 13/ ca 2cQ h*- 
XfiTfrVi. 0 2 (B) T*tt*»#:«fi:»/«Stifc3|S 

k-h>^«, $g2o)mtte>mnm 13 1 1>~ 1 3 5 b 

£*&#^lC#^£^X^£bTfflM. IlQ9«i - 
131a- 135 a»T<M®fgl£K:t>*M«J^d*gs;ta 

1 3 1 a- 1 3 5 a£Sft£?g3©^i&$Sj®*8l 4 3- 
I 4 7 i, M 1 O^ttfWBWtJB 3 ©TM^ffi^tCDPBl 
<DWi2<DTM.%)mt&l 3 8 - 1 4 2 t*»J«r*. nl 
^>^Mt)5n^«. SB 2 0*££«3««T 1X10 
17-1X10 Wiloms/cmS<nm&tfS.Z>&0\Z\s, %Z 
<D*M®mmX' 1 X 1 0 »6~ 1 X 1 0 18atoms/cjn3tf)jg 
dT-S. 

[0 0 7 8] i uutll U-vXhT^i/^-S-©* 

*«D«iiLfcii-. m2cDK-kr>yMa*fT-D^ 
£*:bfc#. b^*bvx;7£!&5£bfc&. ^2 0K- 

[0 0 7 9] -E-bT. 03 (B) ir^T.t'SIC, 
^STF T Sr^fi£-r^SW¥*^ 1 0 4 K-^SM 

(Htt 151-156 ^JgfiE^-^.. m 2 13 2. 

1 3 sttm.fyjtmzM-t&^xzt.Lxm^, ess 
t ft zmfotzmvi^mw-m 103. 105. 1 0 6 

ttl/v^h^^ 1 4 8-1 5 0T?±ffi€:»«bTiJ 

<. 151-156 izit*rti?timtez>mt 

X'*)>tfma2tlX\,*Z>tf, Vi£z>y (B 2 H 6 ) Srffl^ 

fc^M^ji^* 2 x l O20~ 2 x 1 oZlatoms/cmSi^: 

m2WH-b!>yMa<i:ra««C^#:@Ji{C 

/PK«t*«»*S»t. ^4©^*£#|««'Ptcmft]$n'5 
/ '^«!)7£*<D]gg«^{l:bT V»*. 

[0080] j&t&xojLmx^tiztKDmvt^mi&m 
izTfmhmmwi&ztiz. &vt*mwmtmttz>m2 
amnm 131-13 4 my- hmmt Lxmm-r%. 

ifc. 1 3 7 liV-XES. 13 411 -gB#y- h* 

Si bxw^ffi^^fc-rm 1 comm. 1 3-5 

[008 1] ^5bT^SS«)$)r(B*e6«jibT03 

(o) tc^-ri^c •eti^tiwaw^^ejcm&o^ 
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(RTAffi) SSfflTSJlt^T^*. ^7- 
-JUSfe-CttBiSWK* 1 1 P pmRT. *f * L < fit 0 . 1 
ppmttT©$3l#?ffl« c p-e4 0 0~7 0 0 t C, ffcft« 
lCtt5 0 0-5 5 0rTfif'5fcC0T*0, 
5 0 0"C-C4fl$ffl^MS4fi : -5. fc£U 13 1-1 

mrzrc/timm&mm (-> u 3 

(0 0 8 2] COSttfl:iaaT«!)B3MB»:*»t<5Jiflff 

fc. @3t©iSD-D' ttH6+©«*D— D' 

[0 0 8 3] £6fi:. 3- 1 0 0 %<DjHm&-£ti3tm%. 
3 0 0-5 5 0*CT? 1-1 Zm?&<T>1&®M*ft 

k *«*i»#ii***'fcr'*ia*fj5. 

^5X7*«ft c77X-?\z£Qmmt£t\tz*m$:m^ 
[0 0 8 4] m&fcmmiiLTu— *r-T±-* 

[0 0 8 5] l ^ViTf. $g 1 0>JimffcftK 1 5 7 £g£ft£ 
fk->Un>M^e 1 0 0-2 0 0 nmffli'^tM-r 

•5. *n-t?. sniwjiraiesiBii 5 7±.\zGmm®tt 
m^esc^>m2(Dmmttmmi 5 8£jg£-r&. ^ 

[0 0 8 6] f L/T. SBIftlHlgS 4 0 6 AV»T*«*U 

5 9-161. Kl^>®®<t3>*? h£j£i£-f3F 
W>ffii£l 6 2-1 6 4£«^-r-5. 

0 7fi:i5HTfii. Sisltmfll 6 7, y- hfi«l 6 6. 
ttflMS 1 6 5 5. (04) £C!>tttt«& l 6 

5CiOV-XEStl 3 7tt. IgTFT4 0 4tl« 

w^^»fiEsn-s. ifc, y-hE«i6.6tt. is 

1 ©sstmmw^s^^sn-s. Hiss 

16 711 ®3?TFTWfS&lilCffiM*T5&WS#»i 
(0 1 *\Zi$VZ>m 1 ©¥ig&Ji 1 7 2 CfflS) 
-ft£»£J&fiET5&1*¥9M|£)i (0 1 *iZ&VZfg2<D 

173 k«s) t^nztxmfmf&temwfc 

[0 0 8 7] «±CD«i'LT. nft*)HTFT4 0 
1. p?t*)HTFT4 0 2, nft^HTFT-4- 
0 3S-*-T-5S[»llHl^4 0 6£, iJ^TFT4 0 4, # 



fT#tt4 0 5 £ 4 0 7 *R-S«±(C^ 

[0 0 8 8] E«j(hISS4 0 6C0n5 Lj r^USTFT4 0 

1 fi*^v*;w£ss(g« 16 8. 7- t»*ff £j*j£t«£ 

2 ©#«J1 1 3 1 tmte&M 3 ®^FijJ£^)ig« 1 4 3 (G 
OLDISH) , 7-hW&<D>>\-m\ZWf&ZiXZm2<D^ 
ff«MH«13 8. (LDDM) tV-X<S«Sfc«Kl^ 

-r xgtstb-t&grr-sig i <D^m.mm® 1 2 5 

pft^HTFT4 0 2 firfii? 1 **;!^^ 

ti69. y- hmm *&&L-?2>m 2 omnm 1 3 2 1 
SA«ft4 07*e«MK«i 5 3. y-hma<D^wc^ 
fi£snf.m4co^ie6#j«® 1 52. v-xi^jfeiiK 
n l xmmt z>m 4 (D^tttomm ls-its 

LTUS. nft^TFT4 0 3 fillip *;Uf£fi£ 

mm 1 7 o . y- h«$£fg/i£-r3Sfs 2 o^ti 1 3 3 
tmtzz%z3<n*m.y}m%ii 4 5 (gold®^) . y 
- h«a©*v«t»j« 3*1**12 o^vummm 1 4 0 

(LDDS«) i V-Xlti fell K K >ffi«ti: LT 

mmrzm 1 oto&whk 1 2 7 Mi/t^s. 

[0 0 8 9] BiKflKoasRT F T 4 0 4 \Zit^ 

171. y- hnm^m^-r^m 2 <ommm 1 3 

4 tM&SSfl 3 O^M^WHc 14 6 (G O L D®«) . 

h«ffi©^<8<iic0/s$ns^ 2 (D^m^mm 1 4 1 

WITTM! 1 1 2 8 £^LTV>.5. 

«J3N&*4 0 5 CD-^r®m®i U-CtWHTfciMWWil:: 

TS*tt»7C^a*Ssfln£ftTi5 0, Si <D«ffi 1 3 5 <t 
-e-eoR5J©|fe8tJg (y-h^fe^tl^U®) iT-K}t#fi 

2 4 0 5 Lfcfci6, ¥ 

iztizmi 3iZ7fi?mmm&t?z>z.tti>m$ii>)<\ 

[0 0 9 0] *nmM-CftM-?Z,7?7-j7-?bi)?7> 

•' 'm&<Dffim®<D±.wm : $:m 1 tz^-r . fzis. 02-06 
^a-a' tt04*<J3«^A— a* -emmvtzmffimiz 

«!EStTV>2). Sfc. 014><O«»B-B' ^etfo 

«^b— b' ■vwwfisfzmmmzttfoLT^z. 

[0 0 9 1] dO«t3t. **iges|«i®^«jg«:WT2. 

7 v u -g5*iy- hsa»««g 

'*mfe-rm 1 <Dnm i3 4ty- b&m 1 6 6 t*%?s. 

SBICjgjSL. y-F-Sa^l 6 6T¥$&H£j&#-r-5 
[0 0 9 2] **iSCsj«)Si*^jitt. ZfyytT? ■ 
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fcESE-r-5. 

[0 0 9 3] ±.&<DMmmmt-fz>zuz&r)jzgts:m 

4**T-;5-3. 

co o 9 4] ifc. ^syg^T^f 77 

(8«*#*f;^->7^^, SgiEHIi/^- 

(Sfi 1 ©fliS 13 4, Ig2©«jf 13 5. 7- 
XEH 1 3 7 £^tf) '. pMTFT©V-XM*£K:tf K 

i/<>^jgfi£©/i*->vX7\ uywvfc—froy 

/t*->-?x^. ^2 ei*/^— >-^xi7 mmnmi 

6 7. Mtil6 5. y- bEHi 1 6 6 £#tf) 4T 

co o 9 si £fc. *nmmrit> f- hmffitv-^ 

Tfccfcu. ip^, rf. ¥g#/I4»&97-'-r-««4 

l©m&£J£firr5. C©&. 3>^^h^-;K!9^ 
£fr-3;i4ft:<; *&5Efc^fc>trC7-*-h«&4lfll 
<Dm&t<D3>*? bZB&TZ. fgl©«S4 

1 ©mS&tfV-XE8i?©W*4 tT(£}ftSt^7;P5^ 
•7 A^m Srk v £ 4 ^sjgg 4 ft 5. 
[0 0 9 6] [HffiM2]*HMetm. 1 -cfpu 

[0 0 9 7] ST. mgflsj 04©tf*i©77 

U7X*«±CEt*JlSl5 6 7 £^£b7t?>7*M3£fT 
5. 

CO 0 9 8] -7J, &fSj««5 6 9 SfflttS. fcNSlS 
S5 6 9{C«*7-7^;i/^5 7 0, 5 7 1, t-A- 
3-hl5 7 3SMt5. ^7-7^MllTFTffl 
±^T*feC0^5-7-/;i/^5 7 0i#feO*7-7^ 

•5. Hffi0iJ10S«^ffl^fc«^. 4>fc<4t>TFT. 

* 4 »£©# 5- 7 £SfcTffig-T -5 d 4 iWii 

CO 0 9 9] «HMa 1 6 5 \Z%trtkTfc&<Dt> 

7-7^M5 7 0. tfiO*7-7^MS7 1, It 
^©^^-^^^^S 7 24$rM^t>-&T7.^— y-S: . • 
• £-fc©73 7- 7 W flatty * «J 



*g-&L,fcfe©Tl~3 yin©JP$T^fiKT-5. 

e©jftsi~4wB*#«-rsctc < t»3 2~7tfB. jf 

iL<«4~6 wmt-r-Sdi^-r^. C©if5£fc:,fc0 
7?y-<<7-?b U 7X*«4#r&I*«4*ft!i0-&*rttfc 

co i o o] x^--y-©s2Sfiffijt^i*5£-rn«^vi 

5^[6]S«lcEg-r^>4^Vi. JESft[Ug§©TF 
T ± C *-©&B S^MTXt- 7 £*f(*J»£± KEd 
LTfeiK £©X^-+rteffi»}(l&SB©£ffiKigoT 

oKLTESbTfc&V*. 

[0 10 1] *-rt-X- 5 7 3£Jgfi£Ufc&. 31* 
famti 5 7 6&/i*-=.>yMf£L, EISIK5 7 4£j£ 

[0102] -e-Lx. wmmtmwiisi&WMfcstircT 

7tV 7*V h U *X*«£*fl5l*«£*5'--.;WH 5 6 8 
TftSD ->-;^J 5 6 8 ICtt7^ 7-#iEAS 

4^foT2^©SM75iftS0'&^-&6n^. -^©&. SS 

*©MK«iMm*ffiAu &±m mm:?) iz^ 
T$c£iz%±rz. le&ttftizte'AmiD&gkttm&m^ 

[0 103] [*JiC»J3]*ig0<12^fflHT^enfc7 ; 7 
^y-TMJ^XSMSES^g (05) ©^fi£*07 

[0 10 4] 07 (A) T^T±S0»i. ffl^SB. PEift 
0^. FPC (7 U*->y;P^U>hEI9«: Flexible 

Printed Circuit) £BA0fi-tf5fl-88A7jSSB 1 2 0 3, 
ttSBA:/j^4£|5lgS©A:frg&£T£&*£T£ei92 0 
4 ft tltzT i/J-sC?^ MJ^XSS2 0 1 
*7-7-f ^«Ct***»Jj8Sftfc»SlWK2 0 24 

*«->-;t,#5 6 8SrPBic^-eaiSii9^t)SnTi>s. 

'* [0 10 5] r-gESHMSKKilHlSS 2 0 5 4 V-xE« 
fflJffil!lliIK2 0 S<D±M\Z\ttfaW&m\Zifr&1]?--7 

4 ;^ifcn#e4#fi©* 7-7 ■< w&mmzTttc 

©^S«filHC^fig$tXfc* 5 - 7 ^ JP^ 2 0 8 
(R) . iBtfe (G) . «fe (B) V>&&<Dfty-zrA)\> 

?tf&mm\zMfobTw>»£>t\T\,->z. m^<o^izm 

bT«. (R) ©^7-7-f;^. jtfi (G) ©* 
7-7^M, #fi.(B) ©*7-7>f ;U^©3fe-C7J 

. 7-*^4^j5g-r?)*v in^&fe©7J7-7^;^© 
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[0 10 6] 0 8 (A) fi0 7 (A) T*-ffl-g&A;*J« 

=f-2 o 3©FT-F'*cwr*WiSHe*UT^.&. n 

JfragS^ESUSiafcfifcU »f»C«t«.^ASrS5±T 

ixmwmm 1 5 8 smtsEA/cy- hEistum/i 
T?^BEsn-5E^2 1 1 <h«^-r^>. 

CO 1 0 7] .nSBA/3«S^lt«^-X7-f ;VA2 

1 2£E8J2 1 3^65g^FPC*iS^f4^«^f[g2 
1 4Ttet5^StlTV^. S6l:i^«2 1 5^mm. 

[0 1 0 8] 08 (B) «*-©§£*ffl0£;SU 08 
' (A) T*T^»A#^®*fffiH**UTlr»*. 7^ 

It. PSMISi:rai;jiT?»ri6*n<5fiJSI2 0 9fc*»6 

E812 1 lT«£?&tt£lCtt*©±iagj££ftTV>« 

»J«Sft*E«2 0 9tt. Til209a. A1I20 
9b. Sn«2 0 9 c ©3 «*i6h?»fifcSftTV»*. F 
PCtt^-X7^^2 1 2£ESI2 1 3*»6»*KS 

n. c©es2 i s&nfctt&nKWTjnsstti&E 

S20 9 ttt, #&®ft:S/©tg##]2 1 4 t-ew+JC^ft 

[0 10 9] 0 7 (B) «0 7 (A) Tf^-r^-gB 

\1JW?2 0 3.OE-E'JSUC^#-r5Wrffi0**l/TH 
S. 3*«tt&^2 1 6 0^a«Ei^2 0 9«D(f-y^J:g 

Ot« t l»»T*E« t«»T £ Z.tfi< ttfe-TZ F 

[0 110] «±<B±3ClyTffK*n*Tir-jr>r:rT 

[oiii] [mmm4]mmmir'^mvtzri7^^y 

[o.i l 2] 7PJ-<{ 7? h 'J ^XS««^*®(C^ 

5. &V>T. V-XEtfl 3 7iV-^««ft»KW* 
&m.Wfo\6St, y-HE»3Q0t. HKVtl 
Sttfftlff 3 0 1 (0 

9 (A) ) zih^oss^Eaji^mtt^&jsns&x/i 



ttftttS3 0 1 £<*!<»: LTC:©«5££0 9 (B) TgfcBJ 
fCSiWr-Si. Til301aS50~150nmOf 

*Mf&tz*m#mt=i>*i7 htwtfr*. *-©Ti 

13 0 1 a±»c£fcTA 11301 b£3 0 0-40 0 
nmC5fSt»*l/. iJR3 0 1 cS&ttgfc 

(T i N) m&l 0 0-2 0 0 n-m<DJP3TJgjft 
LT3)i«jfi<hT§. ■■€■©«. S8J#«M?r±ffi{c^fi)t. 

7->y«viicj:QHXttff 3 o 3 ®mn& 

3 0 "3tt. *<MMB4^^6fifi««2©linilftfldRJilc 
JBdEStl. Zl>99 K*-M^^fCiiTFT4 0 
4<D(fttMS3 0 1 £fttt«8ft*€l2WB&ttft»ffc« 

[o 1 1 3] £fc, mmzm2<Dmfflimm±\zmwm 
[0114] SBWUtotma. ttfc-r >s?«7A (i 

n20 3 ) >y^A^ffcXX^ ( I n20 3 — S 

n0 2 ; I TO) &£&X'*yjr&*X£|gft&:ft:££ 

xy^>yjtta»4aai*©jaFttCi»jfT-5. *fc. it 

0©Iy^>y»i»Jfe&<3B£L«»-n»©T» X>v5 1 >y 

(In2Qj— ZnO) £MV>Tfc&H. Kftl-f >v»7A 
BgftMg&££fclM¥?fH4K«*a. I TOK*fLTjg&: 
^ttlC fcSftTI^-5©-*?. »i^mS3 0 A 

ii3oi b/)mmnm3 0 3 i««[UT«ttjas*-r 
*££*Krji:T?#*. mmz. m<tm&i (zno) 

Ufc*f»T* 0 . £ 6 »Z pJ^7fe©Sii$^^«^«riaJ6 
SfcfeJr^U^A (Ga) *^6DLfeefkMI& (Zn 
O : Ga) fttSrffiV^CttfT^S. 
[0 115] Sfc. 02 5C0*©±ffi0$r^-r. 02 
5«c^bfcH*©§80*«*5j5 6%-C&3. 09 

[0 116] £fc. jgiSM©^*jjMi6B©*R*B©»r 

MK^tten^gBA^ssR^fs 1 ©as&tf y-xE 
utmvm^B&znzmks 1 it, a^sistrai; 

®T^fiE$n^EIS3 0 9<ta>e.Jgfi£;*ftTV>-5. ^ 

tt. ^n«^?ge©m^S:^-r-MTabo, 
^r©E^©*T?^LTfcAvu ^i©«ffix 
txv-xE^<tmi;®-r^f£$tisE^3 1 it»t 
««^-ictt-?-©±ic^fiE^nTVi^®r^^«*i^*-r 

[0 117] ®^mffii:Ri;®TJg5£$n-5E« 
3 0 9tl Til3 0 9a, All30 9 b. TiK3 



(13) 
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0 9 c«3lflS5fiTJgj£$ftT^£. ;l«@2H3 0 9£ 
SffiS^efodiT. A 1K2 S 6 b^Si^«8i2 5 7 

C0 118]*fc. FPCti^-X7^;UA3 1 2 tffi 

^3 1 3^e^$n. doss? 3 1 3 tmmnmtm 
cmTm&.zt\z>&&3 0 9in ^eifbi!oa«#^j3 

1 4ir^co^|^itUT^^«*tt^3 I 6£^<=>j£ 

CO 1 1 9] «±0«fc-5»C, £ttM 1 TttKftSOttB 
**£«*fW?'£*7 , ^5 l * h »J ^X*&£ 5 tfc 

T*dKD»jto'(£tf-6tt) T?« SigS©«S*^St 

[0 12 0] [Hlfifiaf5]**iS6fi9Ttt. %2W&h\sX 
AgiA 1 CD««t&ig£ffllr>*:0iJ£01 0 KjjVf. ft 
*5. *HM03«HJgfis) 1 itt.' S2S«/^->«^ffl 

*b*a*ra-T**. c:tj«««i iiw:*j«Kon 
[0121] ^\tmvmm 6 o 9 1 lt 

fs. y- hsa&tPTOicfftHan*. 6 0 9 a«A 1 ^ 

S&SJftg&OfiWMW, 6 0 9 bttAg££j5£#£ 

^f^77hUi? Xg«£*§n?€.&. 
[0 12 2] ftfc. *^ffim*M««ll7 1 iM4WVJ-rn 

[0 12 3] [*Jfi096]**J60|-m, *SS0I liter 
i'f^^h'J ^X^©TF T#jgd*g& 
0 1 1 SfflHTKW*. 

[0 12 4] 0 1 1 IC^-fZ^T-W^vMJ^XftK 
ti. Bl©pft^HTFT8 5 0tf 2Wnft^ 
5 1 £Wr$D itytrmiMRB 55t^2 
Onft*MTFT8 5 2A>&]&&-0- >7'J >y®8& 
S88 5 6£&*-f5ffiI&[HlS&8 5 7 £. li^TFT8 5 
3<h#fc!gS8 5 4Sr#T2.B^g|58 5 8 ft 
SKK0S&8 5 7©a>>-/>7l518g&8 5 5©TF 
T«y7^-^^ HJgS^ A' >;77 E*wms* 
D->y<)>lf®&m8 5 6<0TFT«»*W»r{iT^-O 
yx< ^T^fiTT-S. 

[0 12 5] Cine»©TFTfi*«8 0 lKJgj&LfcT 
ffi^8 0 2 ±©a^*##:g 8 0 3-806 iZ^^^JV 



ira«»cux^T*. y- hmmm8 o 8 ±\zmi&t 

%>?— hmm 8 0 9-8 1 2 \tffi%WT-rt-&Vltt£ 

TLDDg^MlTHS. d»i^ftx-/t-^ 
«*MWli:^«K. I C PXyf->ySlS;ffll>feW 
M© S^ft x 5=- > y &%HZ «k 0 fgiSf 5 £ £: 

v-xEi^8 1 3, %,2<Dnm mmmm) 

8 1 5 fcx-/t-Jg^tft^,. 
[0 12 6] J— n— ^«e©ffl»€:*IfflLT»)«Sn* 
L D DiS^a n *;H!T F T©«$«{£ £fS]±$-a-S 

mz£Q%&*m®7cm<z>'t*>$:n¥!--cmmLT> y 

[0 12 7] ^l(Dnfr*;HTFT8 5 1 Kti^-v 
*;H£«»*8 3 2©^«!UC^1©LDD^8 3 5. 
S2CLDD®«8 3 4, V-^ifeUFH>««8 

3 3 s n. ii»ld d®^ 8 3 5 «y- hms 

8 1 0£Sft«J:5rcJBj£3* ; iTV>«. 3fll©L 
DDfi«8 3 5£Sl2©LDDig«8 3 4£K:^£ft3 

nM©^«j7c^«, ±«©y- h^tK^y- htts 

OK^©MlCcfc0m2C0LDD^8 3 4 <7>J3 
jaTt»*. M2©nftWlTFT8 5 2 hWlWzm 
/S£U 3^*;WgfiS«J£8 3 6. y-h«ffitSft-5 
S1©LDDS«8 3 9. S20LDDf«8 3 8. V 
-XifcteKW >m&8 3 7^Sfi£oTH-&. 
pft^HTFT8 5 0«->>y^Kl/-Y>©^igTf 
£ (3 . *)VBf$.mm 8 2 8 p S^ft^Ss 

Jta5nfc^M^««8-2 9-8 3 1 *«»j«3*lTV»*. 
[0 12 8] mm&8 5 8Ki5HT. nft*;HTF 

Tv;^y-h«j8-c»j«an. ft^M«i8 4 

0«n«:y- hf gtlftSS 1 ©LDDI«8 4 
3. I20LDDfit842, V-X*fcttHH>i 
^8 4 l«qRlt6*lTVa«. £fc, ^^88 5 4«& 
8 0 7 iy- hMSM8 0 8 ilaJU/iTJgfiE 
$n^M»l<l:^2©«S8 1 5ii>6^ntH 
6«^##:@8 0 7»C«p^M^m&D$nTH 

r 4 ' t. mn&wfe^ z. t tea: *) % 2 iDmm^mmr zme. 
[0129] m^fmmtm^^^y. tftxua 

5Q~~SQ0nm<Dm2<Df&l<DMfflimm8l6£> # 
7^,'J;k -#y-f5F73K, BCB ('O 
'/->^p^x» fti*CD*Hligfe^^^6iS^^2© 
^Pb1M^8 l 7 <h-c^fi!c-r?>. c:©j;5»c. m2©® 
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5. Ltf»U aftSffi*«*0««KtL/TtdaiSttH«D 

t. mio^ra*fe»JR8 i 6<h*a*£fc-tfTJgfi£-f-sc: 

KiOfT?. X>v^>y**X{CCF 4 . O2. 

h e ^mmmmtmfr Zf&zmriitmm 

[0 13 1] *l/T. #*tt©£IUIteXrt 

Xyf>yi;ioTV-XRt)!KH>Ei8 1 8-8 

2 3<L. B^mffi8 2 7. y-hS^8 2 6. ttfltttff 
8 2 5 JlCO«fc5lCLTKl-e^T«k^^:® 
*&<£<Z)@i^£:£T57i7 5V 7^ MJ 

UjrXStt&JSViTb. *fiS0*12T^-rT^T-><y-7h 

[0 1 3 2] #!6Jfi«Trtt. y-hfliV-X 

Tfe«tn. bps. *-r. *iW(c»tM*oy-h««t' 

*£S^U ©ttfc£fTr>£:&. y- hWSiSfcTSIt 
£ff-5;ii:&<, ¥&S*fc£fcirey-hm&£Sl?l 

i ©mffiRtf v-xiasioimt LT&staft7)i/= = 

[0 13 3] fHJ60i! 1 ttiT 

^f-f^h 'J >77sW$L<DT F T«ig*Wi^ftSC5^^ 
01 2SrfflHTKiBJ-rS. 

CO 1 3 4] mi 2-Z7K?T*7j L <<-7-?b*)27,3M 
«. ^l©pfv^-;HTFT9SOiI2©nff* 
)HTFT9 5 lStnD>?-yi7gBS9 5 Sif 2 
ffln?:tWSTFT9 5 2d^fiE-5-tJ">'^'U >^08S 
3B9 5 6<h*#-r-5mi!)®SS9 5 7<t« I«TFT9 5 

3 <h&|#&»9 5 4 SMC* 9 5 8 

JB®jIl!&9 5 7©n'5?y^@gSa9 5 5©TF 
T 7 h V *JX * lUS^vl ? 7 r HJg&fc £ L , 
■y->:/U>y[s]gggB9 5 6©TFTBS*«l:li7tn" 

(0 13 5] **^JT*-rTi7^^y-7h'Ji7X*^ 



tt. *«9 0'l±CTi6lt9 0 2*BMt->ij3> 

K. mtm<t-> U n >$|fc i*T5 0~2 0 0 nm<Z)jp£ Ic 

8UfcttAn¥*^di&4ft^#«9 0 3-9 0 7 
St^TS. -^C0±IC^- hj£Sd«9 0 8 Sr^fiS-TS. 
^LT. n^^^;^TFT*^J5£-r^A«¥*#:g9 
0 4. 9 0 5 i«^a*^-rs«tt%#^® 907 
fcl-x 1 0 »6~ 1 x l 0»Vcm3©jg£TU> (P) (cf^ 

CO 1 3 6] ^LT. WSfc^TaN&fiK^t-r-SM^ 
. T?y-hfi9 0 9~9 12, y-bffi»9 1 4."|g2 
«WS («a«<l) 9 15. Rtf7-XgH«l9 1 3£J£ 

tt¥»#lf9 0 3-9 0 7dr-K««9 0 9-9 1 2R 

u%2 <nmm 9 i 5 oKMommz ixioi'~ixi 

0 21/cm3©]g^x-U> (P) iZttHZtlZnM&tt*)-? 

^^JPSTFT9 5 1. B26Dn5 ij V*;l'STFT9 5 
2\Z\i. *tl?tl^v*)l'Bf$.mf&9 3 1. 9 3 4. L 
DDffli£9 3 3, 9 3 6. 7-7Sf:IJKW>fi«9 
3 2. 9 3 5tmf8.2tlZ>. pilHTFT 9 5 3 ©LDD 
&«9 3 9t*y- h«g9 1 2 SrfflWtge&^-ftCJg 
f$.t%hOT-^r*)Wf$.m&9 3 7CO^ffi9CJgfi£$ 
n. V-X£fcli H U-f ><®«9 3 8111 l'&tf£2 
On^^^^TFTi^JCLT^fiE^nx^^. 
CO 1 3 7] Jffflf£fldKtt^ff3£mttlC. &<fc->U 

Jg 1 OfflBttftiftK 9 1 6 £ , 
K, 7^'J;k tf'J-fSKTSb*. BCB COV's? 

m&9 1 7 ftMf&TZ. ^CDft. m^©/^->C3U 

9 18~9 2 3t. ®*S®9 27. y-hffi^92 
6. ^1^9 2 5£Jgfi£/r£. COi^cmiT 

[0 13 8] Di?-y^|HlKgK9 5 5 <Z)81 1 CDn?i-*->P 

ht f t 9 s i « k v-i >w\zv- bnmtmt£ZGo 
mz&vv\s4smm.mz^tt%%nMm$&im 
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1TFT 777 ls]g§-S> >7 h * HlgglCX V X 

-7j, tf>:/U >y@tt*9 5 6©S2©nft 
*)1?ITFT9 5 2ttGOLD««iLDDM6V- 

l/fc«Jfit&oTV»*. BDIST F T 9 5 3ttLDD4ffjfi 
v;i>?y- hTJBfiEStt. *7«8g©ffi*£B 

«-»^;n«i"f ^ws'cjBaati. ***jww*«« 

^9 2 9, 9 3 
[0 13 9] CC5=t5iC 01 2T^-rri7x-f7'Vh 

i;T»®»*«*S^*TFT*-«ifl:U. &@B0IW£ 
tttt £«*Ht fefl £ £ LfcJ*/££ft 

[0140] ifc. 

U $&Cy-h«8iimi©«ffi*S'J©lST0J«L 

Tfcivn bps, *«*»tii*oy-Ktti 

- JR3fcnffl3;fcttpffl0*ttW5c 

HMMSMtS. HO*. h*-;U©Jgfi£ 
£fT3;i£ft<. *«:SMia^fcli-ry- h«ffi£SI 1 
Ottff £ 03 >^?h £fc» SB 1 ©«<!£ 

1 ©««ftt*V-*Ea©tmt LTtttttftftTWS - 
•7A4>8£J?IV>£::£j&tflJI|g£ft-5. 
[0 14 1] [3Hm8]*Xtf&m;tH 1 £fig&-S@0 

x«t£«B 1 3 csu »f®^jg^0 1 4 tear, -en 
a-a' nfsfH, g-g' mmm^vrz. ft 

a. 

[0 14 2] lR2 0¥«fMI 

1 002±Ol6«KtlS««ciUT. Sg2©¥$#gl 
0 0 24:. ettll'OOSiTISrtl/TW. ft£, 

$ici 1 0 0 5H ®tmm 1009 tftjssnx^ 

*. 8ft«S 1 00 511 Jg 1 ©«ffi 1 004ft 

tfv-xasii 006 tHuitwLheiqiscjMESft 

a. *&. &B£tttt. WMff 10 11. tttftlff i 

o io, y-hEisi o o 7irai;iei«iJiCH«nr» 

[0 14 3] ifc. *3IJS^lT*li, §ty§0H£te&fto 
Ti30. TIMMWro 12-10 1 4lc(iS5gTFT 

«MB«1 0 1 4 

Jlif, H^SB*^ffi«fb (JVAHfeM 1 0-f>^£t± 



[0 14 4] *Hffi0iJT«. y-K*«iy-x 

u secy- hmstm 1 ©«ffiRtf&ftE8l£8iJ© 

y- U- «fcn£3:fcttp 

J8£**aT3JS l ©«l££j£/£:t5. £©SR. n>^i7h 
*-jW3»i«*fr5;i£fc<. j*&*ftfe&*>ttTy-- 

h««i:JBlO«lt03>^^.h-*»*r*. 

^TSCl^cfcoTlfl 1 ©«S&tfy-.XffiiSl©*f8- 
£ L/T«fetftJft7)P5 --7 A-*>ft£JB £W<iJ££ 

[0 14 5] *Xffeflti. SlJfiW 1 ©T^^KH-Sr^S 
[0 14 6] **MS«tt3«B«ll7iS5©V»"r*l 

a>-£g ££*<-t?**. 

[0 14 7] [*6fi^9]**ai^lTtt. |QtMlTa«U 
Tz.J2=r4 7"V h U ^7s»R<Z)TFT©*W*®*Jgfig 

JS«Tl;ttttl!¥ 7- 1 30 6 5 2#&fgTg8*S>VTVi 

[0 14 8] tmmi tmmizLx. ^x«r±kt 

ifijg. *SK*«^B*2 5-8 0nm©J?ST^-r 
4. «*.«. MUi^U3>ft«5 5noi©J9STJ&ST 
£. -£LT. SSfftlfET I 0 p pm©««E7C*£^*r# 

SrJgfiEf*. «Bt7C*lCtt=yyA' (Ni) . yjUvn 
■7A (Ge) . ft (Fe) , /l7^A'(Pd) . XX 
(Sn) . «& (Pb) . (Co) . (P 

t),l(Cu).4(Au) ft£T*S. CWfflUtTC 

**^w-r*s 1 7 011 xe>a- b&comzx/iy 
?m*m&mmmz&vT±m&m&ii<Dmzi~sw 

« [0 14 9] -f-LT, |g^k©XST«. *r4 0 0- 

5 o 0-c-x i mmm&<Dimm£ft v», *ss->ua> 

K©^*"7f<3K*$r5atoBi%Ji[TCT*. -5"bT, 77- 
*X7=-*j|p*«V», S*«H»+TS 5 0-6 0 0 
, CTl~8^©^7'--;P^fT5. KJiOIiC*?) 

[0 15 0] Jl©-5«t5lcU-Cff«SnfclSJMl4s»«: 



^B8¥13-3I3397 



(Ixi0l7~ixi0 19atoms/cm3*lg) ©fcfe& 

t.o«ii7c**iitefe-r*^a!©-- ?fcu> (p) 

[0 1 5 1] Z.(D3mzi$tfZ>>)> (P) IC«fcS$*y:* 
'J>^MSte. 0 3 (C) TlftliBLfcfSftffclgXW 
Jiff^^id<T^^. y«y^'J>y^Sft'J> CP) 

(ommzftwg. n 9^tt«*a7tt*xft i mm&x 

F T* «fc p ^ * T F T * *JbB£M#fr e 

««7cjis**©«flrcy>'<p> *$#t***mwh* 

it 1 x l 0 17- 1 x l o l9atoms/cB3ga^fcHSE7cJ(Sa* 
{gWLfc. dco<t5trLTf^§2bfcTFTfi^7«Sgtt 
#T**>) , HAS** Av> c &»6i«V)«|MM^ftft]9« 

[0 15 2] ftfc. *&£0!!H:. **«175S8©V>T 

co 1 5 3 j [%jfiM i pi^xtraro*. nmm it& 
Jtttsaxwfi (ips^) ^iscsi, mmm 
mzmi 6ir^-r. z-ti^n. a- a' kfsb. h- 

H' WffiB&fil/fc. 

[0 15 4] #^£g0ijf4. I PS (In-Plane Switchin 
g) («&m##5££fcw?) ©T^T-W^hU^ 

(£TF. 

lajwafsftT^s. ps^tncitTifft 

[0 1 5 5] @1 5C£V»T. llOUilll0¥i# 
®. 1 1 0 2, 1 1 0 314312 ©¥£#/!. 1104f4 
ft 1 ©«|S. I 1 0 5 <4ft 2 ©«&, 110 6 I4V-7. 
Sm, 110 7 !4-5r- hffiigi. 1 1 0 8. 1 10 9Ha 

=E>ffi&. 1 1 1 ott^ns, 1 1 1 latiMiT 

$>Z>. &i5. W*mS£3^>ffi3l»4..*«ffi<i:¥fT& 
14 V - XffiiK <h »fc & <fc 5 KIBS S nx*5 D ®3igB©§8 
[0 15 6] 01 6JC^-r±5»C^lcD«ffil 1 

o 4. ft2©m<ii i o 5, Rtfy-xagii i o 6 

14. mi ©¥##/§;K:tfft 2 ©¥£#®£«-5|g«*ffiU: 
KfflttEHHJtSnT^*. B^SJf 1111. 

J£«S 1 110.' tf- Yffl& 1107. Rtfn^ffigi 
1 10 9.12. V-Xfi«l*W^»Mie«R±CI3WfC»- 

[0 15 7] *lJD«Way-hfi|»ift««K 



[0 15 8] *fc, aMatWCtt. fi2rKM*©B*«& 

[0 15 9] <£#§*I4. ft 2 ©¥$#/!£. ft 
«. C©ft2©ft«l4lH0^5H*©**-hBii4:«» 

[0 16 0] JW3, '*$Jt0«&. ^jgm©-?;*$y^ 

[0161] ItGKM'l £flJHT0 1 5RZfim 1 6 ic^T 

■M©iiinf*&iK0*2£ratifc^£ttfc 

KJtfc*7-7^;^*fflV»T*3tr*. IP 
-5. 

[0 16 2] DfeftSffl 1 l]***«Ttt. *lfi0U Oct 
ttSSSffiffll PS#3£©BlSH$ji£01 7JC^U W 

ffim&zm i 8 ic^r.. -e-n^n. j - j • mmm, k 

-K' BrffiSfc^Lfc. fefe. **Sfi«tt, %KM10 

i±^ffifisj i o tmzm-x&z. 

[0 1 6 3] 01 7lri5^T. 1 2 0 1 lift I ©*«{*: 
H; 1 2 02. 1 2 0 31^20^1. 1 2 0 414 
ftl©«a. 1 2 0 514ft 2 ©*ffi. 1 2 0 6HV-X 
£&. 1 2 0 7 I4y— hffi^. 1 2 0 8, 1 2 0 9 «3 
^ >ge^. 12 10 «ft 1 ©^«®. 12 11 14H^ 
1 2 1 2^ 12 1 3I4ft2©l£*Smi!T-&5. f«t 

U^.k^lrESSnTl'^. ifc. B^«S12 1 lit 

&-?z>mnm£mi<yz> z. t \z =t -oxm p^*isi± ^-a-r 
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